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Perspectives
A key driver for promoting physical 
activity is reducing the global burden 
of noncommunicable diseases, particu-
larly cardiovascular disease, cancer and 
diabetes. These diseases are responsible 
for more than 41 million deaths annu-
ally, of which a third occur before the 
age of 70 years.1 Physical activity has 
multiple positive impacts on noncom-
municable diseases such as heart disease, 
stroke, diabetes, and breast and colon 
cancer,2 as well as numerous social and 
economic benefits including reduced 
use of fossil fuels, cleaner air and less 
congested, safer roads. All these effects 
are closely linked to several sustainable 
development goals.3 However, policy ac-
tions have been insufficient and uneven, 
and government strategies to increase 
physical activity have not consistently 
increased the proportion of the adult 
population meeting recommended 
levels of activity.4 Without significant 
scaling of efforts at local, regional, na-
tional and international levels, the global 
targets for physical activity are unlikely 
to be achieved.
In response to this lack of progress, 
there has been a growing recognition of 
the role of systems theory and accompa-
nying tools such as systems mapping in 
helping to frame responses to complex 
public health challenges.5–8 A complex 
systems model of public health concep-
tualizes poor health and health inequali-
ties as outcomes of a multitude of inter-
dependent elements within a connected 
whole. These elements affect each other 
in sometimes subtle ways, with changes 
potentially reverberating throughout the 
system.5 In public health, systems theory 
has been used most extensively in work 
on obesity9,10 and is being applied to the 
evaluation of the soft drink industry levy 
in the United Kingdom of Great Britain 
and Northern Ireland.11
Systems thinking provides a frame-
work to help examine the factors in-
volved in a problem, the relations 
between these factors and changes over 
time; it views actions as integrated across 
political, social, cultural, economic and 
scientific domains within a system. A 
system is more than the sum of its parts, 
encompassing the interactions between 
these parts and the actors involved. 
This approach differs from traditional 
linear models of cause and effect that 
underpin much of the existing evidence 
base and takes account of factors such as 
adaptation, the ways in which a system 
responds to interventions within it, and 
feedback, which drives some of those 
responses.
System mapping provides a visual 
depiction of how the different parts of a 
system relate to one another. One well 
known example of a system map comes 
from the 2007 United Kingdom Govern-
ment Foresight report Tackling Obesities, 
where the complex dynamic influences 
driving the obesity epidemic were com-
prehensively mapped for the first time.9 
Similar approaches have been used for 
issues such as dietary inequalities8 and 
tobacco control.12
Physical activity promotion in re-
cent years has increasingly adopted so-
cioecological approaches that place the 
drivers of physical activity in their social 
and environmental context. A systems 
approach builds on this contextualiza-
tion by adding the dynamic connections 
between the factors that collectively 
form the system, and considering the 
ways in which actors interact with them. 
A systems approach can help make sense 
of what otherwise might be perceived as 
diverse and chaotic relations between 
large numbers of factors and their 
physical, commercial, sociocultural and 
political contexts.
There are several potential uses 
for systems maps, which can provide a 
nuanced depiction of the multisectoral 
and complex nature of a problem. Para-
doxically, mapping out and exposing a 
system by disaggregating factors that 
have previously been conflated, and 
illustrating how they interact (or pro-
posing potential mechanisms by which 
they might), may enhance and simplify 
understanding of the elements and pro-
cesses involved. In addition, maps may 
be used as the basis of systems dynam-
ics and other models to explore causal 
mechanisms and potential impacts of 
interventions. Furthermore, mapping 
can also support the identification of 
data sources for monitoring and/or 
evaluation.
The process of collaborating to 
build a map can contribute to building 
consensus on the nature of a problem 
and engagement with potential policy 
responses required to address it. Bring-
ing together stakeholders involved in 
tackling a problem can help those actors 
to identify their part in a system and to 
appreciate better the roles of others. The 
process of generating a system map and 
the insights gained by stakeholders who 
do so, may be more important than the 
map itself, which may not have wider 
generalizability to other contexts.
Maps may also support the identi-
fication of important opportunities to 
exert influence within a system. Differ-
ent kinds of leverage points for influenc-
ing a system have been suggested,13,14 
including: (i) structural factors, such 
as the presence of walking infrastruc-
ture; (ii) feedback mechanisms, such as 
the social benefits from volunteer-led 
community-based physical activity pro-
grammes such as Parkrun; (iii) system 
structures, for example the existence of a 
national coordinating agency for physi-
cal activity; (iv) goals, such as a national 
sports policy that has a stated aim of 
promoting physical activity across the 
population, beyond competitive sport; 
and (v) the overarching paradigms that 
define a system, for example treating 
transport policy as a tool for promoting 
healthy mobility, beyond the usual core 
focus of moving people and goods.
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One example of the use of such a 
map is seen in the development of a 
systems framework to support the World 
Health Organization Global Action Plan 
on Physical Activity (Fig. 1).3 The key 
determinants or correlates of physical 
activity behaviour from the literature 
were mapped15–17 and the draft map was 
reviewed by a panel of experts repre-
senting academia, civil society, medical 
and allied health sectors, transport and 
urban design, education and sports sec-
tors and United Nations agencies, and 
adapted in response to their feedback.
The resulting map provides a visual 
representation of the multiple factors 
underpinning physical activity. The map 
is intended to be used to: support the 
implementation of the global plan on 
physical activity through identification 
of potential mechanisms for influenc-
ing the determinants of physical activ-
ity; support the identification of data 
sources for monitoring and evaluation; 
promote an integrated approach to 
physical activity policy that emphasizes 
the cross-sectoral relations involved; and 
act as the basis of visual tools for com-
municating the need for wide-ranging 
actions across multiple sectors and 
domains to support the promotion of 
physical activity. The map does not aim 
to be a formal causal loop diagram with 
balancing and reinforcing loops, nor 
does it attempt to quantify the nature of 
the relations between factors.
An integrated systems map, based 
on best available scientific evidence, can 
capture and illustrate the complex na-
ture of the multiple factors that promote 
or hinder an outcome such as physical 
activity. Conceptual models can advance 
our understanding of the complexity of 
planning comprehensive and integrated 
approaches to a public health issue 
such as physical activity. Conceptual 
models can also guide both selection 
and prioritization of actions, and help 
to coordinate responses to problems.
There are limitations to this kind 
of tool. These maps are not generally 
intended to provide robust quantitative 
descriptions of the nature and mag-
nitude of causal relations; rather, they 
set out to illustrate the multiple com-
ponents of a complex system in ways 
that have relevance for policy-makers 
and practitioners. There is no definitive 
standard against which such a map can 
be assessed, and another group produc-
ing a map of the physical activity system 
might produce different results. To date 
little empirical evidence exists on the 
value of these maps, but research to 
evaluate the impacts of this kind of ap-
proach is underway. 
A systems map can support the 
development of policy and action plans 
to increase physical activity in several 
ways. Such maps can contribute to com-
municating the multiple factors and 
cross-sectoral nature of the influences 
on physical activity for policy-makers. 
The maps can illustrate the range of 
opportunities to implement policy ac-
tions across multiple areas to influence 
the system; demonstrate the breadth of 
partnerships needed (including outside 
the health sector); identify key areas for 
action that may represent opportunities 
for significant impacts on policy; sup-
port analysis and identification of key 
areas and priorities for action; support 
the development of tailored local-level 
maps that include important contextual 
factors; help audit existing policy actions 
or plan new ones; and inform monitor-
ing and evaluation.
A key value of the map is to il-
lustrate the multiple components of an 
effective response to address physical 
inactivity in populations. Most impor-
tantly, the map shows that the notion of 
a single approach to increasing physical 
activity is misguided and inappropriate.
System maps can extend beyond so-
cioecological models and communicate 
not only the actions required for effec-
tive promotion of physical activity, but 
also the relations between these actions. 
Emphasizing the interconnectedness 
of the key drivers of physical inactivity 
explicitly demonstrates the roles that 
multiple sectors need to play in our col-
lective response to noncommunicable 
diseases. ■
Acknowledgements
We thank the members of the Global Ac-
tion Plan on Physical Activity technical 
expert group for their support in devel-
oping the physical activity system map. 
Competing interests: None declared.
References
1. Forouzanfar MH, Afshin A, Alexander LT, Anderson HR, Bhutta ZA, Biryukov 
S, et al.; GBD 2015 Risk Factors Collaborators. Global, regional, and 
national comparative risk assessment of 79 behavioural, environmental 
and occupational, and metabolic risks or clusters of risks, 1990-2015: a 
systematic analysis for the Global Burden of Disease Study 2015. Lancet. 
2016 Oct 8;388(10053):1659–724. doi: http://dx.doi.org/10.1016/S0140-
6736(16)31679-8 PMID: 27733284
2. Lee IM, Shiroma EJ, Lobelo F, Puska P, Blair SN, Katzmarzyk PT; Lancet 
Physical Activity Series Working Group. Effect of physical inactivity on major 
non-communicable diseases worldwide: an analysis of burden of disease 
and life expectancy. Lancet. 2012 Jul 21;380(9838):219–29. doi: http://
dx.doi.org/10.1016/S0140-6736(12)61031-9 PMID: 22818936
3. Global action plan on physical activity 2018–2030: more active people for 
a healthier world. Geneva: World Health Organization; 2018. Available from: 
http://apps.who.int/iris/bitstream/handle/10665/272722/9789241514187-
eng.pdf?ua=1 [cited 2018 Dec 7].
4. Hallal PC, Andersen LB, Bull FC, Guthold R, Haskell W, Ekelund U; 
Lancet Physical Activity Series Working Group. Global physical activity 
levels: surveillance progress, pitfalls, and prospects. Lancet. 2012 Jul 
21;380(9838):247–57. doi: http://dx.doi.org/10.1016/S0140-6736(12)60646-
1 PMID: 22818937
5. Rutter H, Savona N, Glonti K, Bibby J, Cummins S, Finegood DT, et al. The 
need for a complex systems model of evidence for public health. Lancet. 
2017 Dec 9;390(10112):2602–4. doi: http://dx.doi.org/10.1016/S0140-
6736(17)31267-9 PMID: 28622953
6. Peters DH. The application of systems thinking in health: why use systems 
thinking? Health Res Policy Syst. 2014 08 26;12(1):51. doi: http://dx.doi.
org/10.1186/1478-4505-12-51 PMID: 25160707
7. Hawe P, Shiell A, Riley T. Theorising interventions as events in systems. 
Am J Community Psychol. 2009 Jun;43(3-4):267–76. doi: http://dx.doi.
org/10.1007/s10464-009-9229-9 PMID: 19390961
8. Friel S, Pescud M, Malbon E, Lee A, Carter R, Greenfield J, et al. Using systems 
science to understand the determinants of inequities in healthy eating. 
PLoS One. 2017 11 30;12(11):e0188872. doi: http://dx.doi.org/10.1371/
journal.pone.0188872 PMID: 29190662
9. Butland B, Jebb S, Kopelman P, McPherson K, Thomas S, Mardell J, et 
al. Tackling obesities: future choices – project report. 2nd ed. London: 
Government Office for Science; 2007. Available from: https://assets.
publishing.service.gov.uk/government/uploads/system/uploads/
attachment_data/file/287937/07-1184x-tackling-obesities-future-choices-
report.pdf [cited 2018 Dec 7].
10. Allender S, Owen B, Kuhlberg J, Lowe J, Nagorcka-Smith P, Whelan J, et al. 
A community-based systems diagram of obesity causes. PLoS One. 2015 
07 8;10(7):e0129683. doi: http://dx.doi.org/10.1371/journal.pone.0129683 
PMID: 26153893
11. NIHR funds research to evaluate the health impacts of the new sugar tax on 
soft drinks. London: National Institute for Health Research; 2017. Available 
from: https://www.nihr.ac.uk/news/nihr-funds-research-to-evaluate-the-
health-impacts-of-the-new-sugar-tax-on-soft-drinks/6932 [cited 2018 Dec 
7].
165Bull World Health Organ 2019;97:162–165| doi: http://dx.doi.org/10.2471/BLT.18.220533
Perspectives
Systems approaches for actions on physical activityHarry Rutter et al.
12. Greater than the sum: systems thinking in tobacco control. Bethesda: 
National Institutes of Health, National Cancer Institute; 2007. Available from: 
https://cancercontrol.cancer.gov/brp/tcrb/monographs/18/m18_complete.
pdf [cited 2018 Dec 7].
13. Meadows D. Leverage points: places to intervene in a system. Hartland: The 
Sustainability Institute; 1999.
14. Malhi L, Karanfil O, Merth T, Acheson M, Palmer A, Finegood DT. Places to 
intervene to make complex food systems more healthy, green, fair, and 
affordable. J Hunger Environ Nutr. 2009 Jul;4(3-4):466–76. doi: http://dx.doi.
org/10.1080/19320240903346448 PMID: 23173029
15. Bauman AE, Reis RS, Sallis JF, Wells JC, Loos RJ, Martin BW; Lancet Physical 
Activity Series Working Group. Correlates of physical activity: why are some 
people physically active and others not? Lancet. 2012 Jul 21;380(9838):258–
71. doi: http://dx.doi.org/10.1016/S0140-6736(12)60735-1 PMID: 22818938
16. Choi J, Lee M, Lee JK, Kang D, Choi JY. Correlates associated with 
participation in physical activity among adults: a systematic review of 
reviews and update. BMC Public Health. 2017 04 24;17(1):356. doi: http://
dx.doi.org/10.1186/s12889-017-4255-2 PMID: 28438146
17. Barnett DW, Barnett A, Nathan A, Van Cauwenberg J, Cerin E; Council on 
Environment and Physical Activity (CEPA) – Older Adults working group. 
Built environmental correlates of older adults’ total physical activity and 
walking: a systematic review and meta-analysis. Int J Behav Nutr Phys Act. 
2017 08 7;14(1):103. doi: http://dx.doi.org/10.1186/s12966-017-0558-z 
PMID: 28784183
